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(54) IMAGE PROCESSING UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image processing unit that 
adopts an error spread method by which production of a pseudo 
contour caused on the basis of delayed dots can be prevented. 
SOLUTION: The image processing unit receives an error spread from 
neighboring pixels, corrects a pixel value (input value) of a pixel being a 
processing object and then applies processing to reduce the gradation 
to the corrected pixel value. Then a sbutractor section 107 calculates 
the error attended with the reduced gradation and spreads the error to 
the neighboring pixels. In this case, only when the input value is 0.5 or 
over, inverting sections 101 , 109 multiply -1 with the error from the 
neighboring pixels and the error to be spread to the neighboring pixels. 
According to the processing above, delayed dots can be prevented so 
as to prevent occurrence of a pseudo contour. 
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CLAIMS 



[Claim(s)] 

[Claim 1] When it is the image processing system changed into the signal of the number of gradation smaller than said predetermined 
number of gradation and the concentration level of said input signal is in the 1st within the limits, the input signal which shows the 
concentration level of each pixel with the predetermined number of gradation When the 1st output means which outputs the signal of 
the 1st gradation or the 2nd gradation as compared with the 1st threshold, and the concentration level of said input signal are in the 2nd 
within the limits following said 1st range, said input signal The 2nd output means which outputs the signal of the 2nd gradation or the 
3rd gradation for said input signal as compared with the 2nd threshold, The means for switching which distinguishes and switches for 
every pixel any of said 1st and 2nd output means are used according to the concentration level of said input signal, The amendment 
means which amends by computing the correction value which amends the concentration level of the continuing pixel based on a 
difference with the signal outputted from the concentration level [ of said input signal ], said 1st, or 2nd output means, The image 
processing system equipped with a modification means from said output means to said 1st output means [ 2nd ] to switch and to 
change the calculation approach of the correction value from an event or said output means to said 2nd output means [ 1st ] which it 
switches and said amendment means calculates at the event. 

[Claim 2] Said modification means is an image processing system according to claim 1 which reverses the sign of said correction 
value at said change-over event. 

[Claim 3] Said modification means is an image processing system according to claim 2 which reverses the sign of said correction 
value when the concentration level of said input signal changes ranging over said 1 st or 2nd threshold. 

[Claim 4] A distinction means to be the image processing system which changes into the signal of the number of gradation smaller 
than said predetermined number of gradation the input signal which shows the concentration level of each pixel with the 
predetermined number of gradation, and to distinguish to which range the concentration level of said input signal belongs, A reversal 
means to reverse the concentration level of said input signal when the concentration level of said input signal belongs to the specific 
range, A normalization means to normalize concentration level of said input signal so that the concentration level of said input signal 
may become predetermined within the limits, A comparison means to output a comparison result for said concentration level which it 
normalized as compared with a predetermined threshold, An output means to output the signal of the number of gradation smaller than 
said predetermined number of gradation based on the distinction result by said distinction means, and the comparison result by said 
comparison means, The image processing system equipped with an amendment means to amend the concentration level which 
normalized the continuing pixel based on the comparison result by said comparison means, and said concentration level which it 
normalized. 

[Claim 5] When it is the image processing system changed into the signal of the number of gradation smaller than said predetermined 
number of gradation and the concentration level of said input signal is in the 1st within the limits, the input signal which shows the 
concentration level of each pixel with the predetermined number of gradation When the 1st output means which outputs the signal of 
the 1 st gradation or the 2nd gradation as compared with the 1 st threshold, and the concentration level of said input signal are in the 2nd 
within the limits following said 1st range, said input signal In the boundary of the 2nd output means which outputs the signal of the 
2nd gradation or the 3rd gradation for said input signal as compared with the 2nd threshold, and said 1st range and said 2nd range The 
image processing system equipped with the control means which controls said 1st and 2nd thresholds so that said the 1st threshold and 
said 2nd threshold carry out abbreviation continuation. 

[Claim 6] Said control means is an image processing system according to claim 5 which controls on the boundary of said 1st range and 
said 2nd range so that few gaps arise between said 1st threshold and said 2nd threshold. 

[Claim 7] Said control means is an image processing system according to claim 5 which controls on the boundary of said 1st range and 
said 2nd range so that said the 1st threshold and said 2nd threshold continue. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the image processing system which can suppress generating of a false 

profile about an image processing system. 

[0002] 

[Description of the Prior Art] The image processing system which changes into the signal of the number of gradation smaller than the 
predetermined number of gradation the input signal which shows the concentration level of each pixel with the predetermined number 
of gradation from before is known. Moreover, when gradation is reduced, the error diffusion method is known as technique for 
reproducing the concentration level of an input signal as a whole. 

[0003] Drawing 12 is the block diagram showing the configuration of the image processing system which adopted the error diffusion 
method which is made to reduce the gradation of an input value and is outputted. Here, an input image is explained taking the case of 
the case where 3 values are formed, using two kinds of dots. That is, an image is reproduced according to three conditions [ having the 
dot 2 which is a deep dot, the dot 1 which is a thin dot, and no dot (dot 0) ]. 

[0004] With reference to drawing, this equipment inputs the concentration level (multiple value) of one pixel which consists of 
numeric values of the range of 0-1 as an input value, and outputs either of the dots 0, 1, and 2. 

[0005] In such a case, distinction of to which range an input value belongs is performed, and binary-ization is performed in each range. 
Here, the range is made into two, 0-0.5, and 0.5- 1 . That is, when an input value is in the range of 0-0.5, either a dot 0 or the dot 1 is 
outputted, and when an input value is in the range of 0.5-1, either a dot 1 or the dot 2 is outputted. Thus, the rendering of an image is 
performed. 

[0006] With reference to drawing 12 , the image processing system consists of a subtracter 103,107 and the threshold processing 
section 105 in more detail. A subtractor 103 subtracts the error (correction value) of the pixel of the near from the inputted 
concentration level (input value). 

[0007] The threshold processing section 105 measures a predetermined threshold (25 for example, here 0. 0.75) and the output x of a 
subtractor 103. And 1 will be outputted, if it is x< 0.25, it is 0.25<=x<0,75 about 0 and it is x>=0.75 about 0.5. A dot 0 will be 
outputted if the output of the threshold processing section 105 is 0. If the output of the threshold processing section 105 is 0.5, a dot 1 
will be outputted, and a dot 2 will be outputted if the output of the threshold processing section 1 05 is 1 . 

[0008] The output x of a subtractor 103 is subtracted from the output of the threshold processing section 105 by the subtractor 107, 
and it considers as the error (correction value) of the pixel concerned. An error is diffused to a nearby pixel. 

[0009] Drawin g 13 is drawing showing the relation between the concentration of the inputted image data, and the consistency of the 
dot outputted. In the range in which an input becomes 0->0.5, the consistency of a dot 1 rises to 0->l . In the range in which an input 
becomes 0.5->l , the consistency of a dot 1 decreases to l->0, and the consistency of a dot 2 rises to 0->l instead. By this, as shown by 
** as the whole image, proportionality will be materialized between an input and an output. 

[0010] Moreover, it is also possible to constitute an image processing system like drawing 14 . The distinction section 201 from 
which, as for an image processing system, an input value distinguishes to which range it belongs with reference to drawing 14 , The 
normalization section 203 which normalizes an input value so that an input value may become predetermined within the limits, The 
subtractor 205 for performing subtraction processing with error, and the threshold processing section 207 which performs threshold 
processing based on a predetermined threshold (here 0.5), Based on the distinction result and threshold processing result of the range, 
it consists of the allocation section 209 which outputs either of the dots 0, 1 , and 2, and a subtractor 211 for computing an error. In 
addition, although input values are 0-1, the case where it is formed into 3 values is mentioned as an example and here is explaining it 
like drawing 12 and drawing 13 for simplification of explanation, it is also possible to perform the image processing beyond the 
formation of 4 values by increasing further the range distinguished in the distinction section 201 . 

[001 1] Next, actuation of the equipment of drawing 14 is explained with reference to drawing 15 . As shown in drawing 15 (1), an 
input value belongs within the limits of 0-1. Here, when an input value is less than [ 0 or more ] 0.5, the input value is distinguished by 
Range a by the group, then the distinction section 201, and if it belongs to Range b when an input value is one or less [ 0.5 or more ], it 
will be distinguished. When an input value belongs to Range a, as shown in drawing 1 5 (2), an input value is normalized so that it may 
become the range of 0-1 . On the other hand, when an input value belongs to Range b, as shown in drawing 15 (3), an input value is 
normalized so that it may belong to the range of 0-1. And also in Range a, threshold processing is performed by the threshold 
processing section 207 with the threshold of 0.5 also in Range b. And when the input value normalized in Range a is 0.5 or less, a dot 
is outputted, it is supposed that there is nothing (dot 0), and a dot 1 is outputted when exceeding 0.5. 

[0012] On the other hand, when the input value normalized in Range b is 0.5 or less, a dot 1 is outputted, and a dot 2 is outputted when 

exceeding 0.5. Thus, processing shown in drawing 12 and 13 also in drawing 14 and same processing can be performed. 

[0013] 

[Problem(s) to be Solved by the Invention] In the digital halftoning technique of the feedback system which adopted the above- 
mentioned error diffusion method etc., there was a problem that a false profile as a dot switched and shown in drawing 16 in the 
section occurred. A false profile is a phenomenon which only a specific dot (dot 1 shown in gray in drawing 16 ) continues beyond the 
need, and is generated, as shown in the enlarged drawing on the right-hand side of drawing 16 . 

[0014] Since the cause of such false profile generating was not found conventionally, it not being conspicuous and carrying out a false 
profile was performed by adding disturbance chiefly as the cure. 

[0015] This invention aims at offering the image processing system which can protect generating of a false profile from the origin 
[0016] 5 
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[Means for Solving the Problem] The invention-in-this-application person studied the cause of generating of the above false profile, 
and invented the image processing system which can prevent generating of a false profile. First, the cause of false profile generating is 
explained. 

[0017] Drawing 17 is drawing showing the condition that an error is spread. With reference to (1) in drawing, the case where an input 
value can take the value of 0-1 is assumed. And when an input value is in the range of 0-0.5 (range a), it determines whether to 
consider as a dot 0 (with no dot) with a threshold 0.25, or consider as a dot 1. On the other hand, when an input value is in the range of 
0.5-1 (range b), it determines whether to consider as a dot I with a threshold 0.75, or consider as a dot 2. 

[0018] In every pixel, supposing an input value is fixed at 0.45, in processing (1) of the first pixel, an input value is compared with a 
threshold 0.25 in Range a. And since it is an input-value > threshold, a dot I is outputted and the value of 0.5-0.45=0.05 is spread in a 
circumference pixel as an error. 

[0019] And in processing (2) of the following pixel, the value which lengthened Error delta x from the input value is compared with a 
threshold 0.25. In processing of drawing 1 7 , the error was accumulated by processing of (1) - (6) and the value which lengthened the 
error from the input value in processing of (6) is less than the threshold 0.25. For this reason, a dot 1 will be outputted in processing of 
( 1 ) - (5), and the output of a dot 0 (with no dot) will be performed in processing of (6). 

[0020] In order that an error may decrease by processing of (6), in processing of (7), again, the value which lengthened the error from 
the input value exceeds a threshold 0.25, and a dot 1 is outputted. And processing after (2) and same processing are performed. Thus, 
the value which lengthened the error from the input value will shake in the threshold 0.25 neighborhood. 

[0021] Next, with reference to drawing 18 , the time of an input value changing from 0.45 (those without a dot being 10% and a dot 1 
being 90%) to 0.55 (a dot 1 being 90% and a dot 2 being 10%) is considered. 

[0022] As shown in (1) of drawing 18 , when an input value was 0.45, the error of delta x should already be accumulated. Here, if the 
input value changed to 0.55 as shown in (2), the error of delta x will also be succeeded. 

[0023] And in the processing after (2), a dot 1 will continue being outputted until the value which the error delta x accumulated in (1) 

was canceled, and lengthened the error from the input value further exceeds a threshold 0.75 (to processing of (9)). 

[0024] Thus, the period when only dots 1 are outputted had become the cause in which this causes a false profile comparatively long 

(delay of a dot arising). When an input value is 0.55, it is required for it to usually come out that a dot 1 blends at 90% and a dot 2 

blends at 10% of a rate, and for a certain reason, for a dot 2 to appear in the 1st pixel or the 2nd pixel, if it is original. 

[0025] Then, in this invention, the image processing system which can prevent generating of a false profile by adopting the following 

means is offered. 

[0026] When an aspect of affairs with this invention is followed, namely, an image processing system When it is the image processing 
system changed into the signal of the number of gradation smaller than the predetermined number of gradation and the concentration 
level of an input signal is in the 1st within the limits, the input signal which shows the concentration level of each pixel with the 
predetermined number of gradation When the 1st output means which outputs the signal of the 1st gradation or the 2nd gradation as 
compared with the 1 st threshold, and the concentration level of an input signal are in the 2nd within the limits following the 1 st range, 
an input signal The 2nd output means which outputs the signal of the 2nd gradation or the 3rd gradation for an input signal as 
compared with the 2nd threshold, The means for switching which distinguishes and switches for every pixel any of the 1st and 2nd 
output means are used according to the concentration level of an input signal, The amendment means which amends by computing the 
correction value which amends the concentration level of the continuing pixel based on a difference with the signal outputted from the 
concentration level [ of an input signal ], 1st, or 2nd output means, It has a modification means from an output means to the 1st output 
means [ 2nd ] to switch and to change the calculation approach of the correction value from an event or an output means to the 2nd 
output means [ 1 st ] which it switches and an amendment means calculates at the event. 

[0027] The modification means of an image processing system reverses the sign of correction value preferably at the change-over 
event. 

[0028] Preferably, the modification means of an image processing system reverses the sign of correction value, when the concentration 
level of an input signal changes ranging over the 1 st or 2nd threshold. 

[0029] When other aspects of affairs of this invention are followed, an image processing system A distinction means to be the image 
processing system which changes into the signal of the number of gradation smaller than the predetermined number of gradation the 
input signal which shows the concentration level of each pixel with the predetermined number of gradation, and to distinguish to 
which range the concentration level of an input signal belongs, A reversal means to reverse the concentration level of an input signal 
when the concentration level of an input signal belongs to the specific range, A normalization means to normalize concentration level 
of an input signal so that the concentration level of an input signal may become predetermined within the limits, A comparison means 
to output a comparison result for the concentration level which it normalized as compared with a predetermined threshold, An output 
means to output the signal of the number of gradation smaller than the predetermined number of gradation based on the distinction 
result by the distinction means, and the comparison result by the comparison means, Based on the comparison result by the 
comparison means, and the concentration level which it normalized, it has an amendment means to amend the concentration level 
which normalized the continuing pixel. 

[0030] When the aspect of affairs of further others of this invention is followed, an image processing system When it is the image 
processing system changed into the signal of the number of gradation smaller than the predetermined number of gradation and the 
concentration level of an input signal is in the 1st within the limits, the input signal which shows the concentration level of each pixel 
with the predetermined number of gradation When the 1 st output means which outputs the signal of the 1 st gradation or the 2nd 
gradation as compared with the 1st threshold, and the concentration level of an input signal are in the 2nd within the limits following 
the 1st range, an input signal It has the control means which controls the 1st and 2nd thresholds so that the 1st threshold and 2nd 
threshold carry out abbreviation continuation of the input signal on the boundary of the 2nd output means which outputs the signal of 
the 2nd gradation or the 3rd gradation as compared with the 2nd threshold, and the 1st range and the 2nd range. 
[003 1] Preferably, on the boundary of the 1st range and the 2nd range, the control means of an image processing system controls so 
that few gaps arise between the 1 st threshold and the 2nd threshold. 

[0032] Preferably, on the boundary of the 1st range and the 2nd range, the control means of an image processing system controls so 

that the 1 st threshold and 2nd threshold continue. 

[0033] 

[Embodiment of the Invention] [Gestalt of the 1st operation] drawing 1 is the block diagram showing the configuration of the image 
processing system in the gestalt of operation of the 1 st of this invention. 

[0034] This image processing system makes the same the image processing system shown in drawing 12 , and a fundamental 
configuration. As a different point from the equipment of drawing 12 , the image processing system in the gestalt of this operation is 
equipped with the pars inflexa 101 which reverses the sign of the error from a nearby pixel, and the pars inflexa 109 which reverses 
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the sign of the error computed by the subtracter 107. 

[0035] Both the pars inflexa 101 and the pars inflexa 109 perform processing which hangs -1, when an input value is 0.5 or more. 
Moreover, when an input value is less than 0.5, the pars inflexa 101 and no pars inflexa 109 are carried out. 
[0036] That is, when the range where an input value belongs switches, the calculation approach with error is changed (a sign with 
error is reversed in detail). 

[0037] Since -1 is hung on an error when input values are only 0.5-1 and an error is sent out to other pixels from the subtraction 
section 107, and -1 will be again hung by the pars inflexa 101 when incorporating an error if such processing is performed, a sign with 
error denies, there is and processing by the error diffusion method is performed normally. Moreover, at the time about of zero to 0.5, 
since an input value does nothing, naturally as for the pars inflexa 1 0 1 , 1 09, it can process an error diffusion method normally. 
Moreover, when it moves to the large range from the range where an input value is smaller than 0.5 (at or the time of the objection), a 
sign with error will be reversed. Thereby, generating of a false profile based on delay of dot generating can be prevented. 
[0038] Drawing 2 is drawing for explaining actuation of the image processing system of drawing 1 . With reference to drawing, in the 
condition of (1), an input value is 0.45 and the case where the down (the direction of -) error is accumulated is assumed. And if the 
input value was set to 0.55 in the condition of (2) exceeding 0.5, a sign with error will be reversed with the pars inflexa 101 and the 
pars inflexa 109. Thereby, an error serves as above (the direction of +). By this, a dot 2 will be outputted immediately. 
[0039] This is also the same as when an input value becomes less than 0.5 from the value exceeding 0.5. Since delay of a dot is 
prevented by such processing, generating of a false profile can be suppressed by it. 

[0040] Drawing 3 is the block diagram showing the modification of the image processing system of drawing 1 . Both the pars inflexa 
1 01,109 of this equipment performs processing which hangs -1, when an input value is 0.25 or less, or when an input value is 0.75 or 
less [ 0.5 or more ]. That is, not only when an input value changes ranging over the range in the gestalt of this operation, but when it 
changes ranging over a threshold, reversal of a sign with error is performed. Thus, if it is made to reverse an error finely, the delay of a 
dot itself can be made to mitigate. 

[0041] In addition, also in binary-ized processing, the equipment shown in drawing 3 is applicable. That is, also in binary-ized 
processing, when an input changes ranging over a threshold, it becomes possible by reversing a sign with error to prevent a false 
profile. 

[0042] [Gestalt of the 2nd operation] drawing 4 is the block diagram showing the configuration of the image processing system in the 
gestalt of operation of the 2nd of this invention. The fundamental configuration of the image processing system in the gestalt of this 
operation is the same as what is shown in drawing 14 . However, when an input value belongs to the specific range in the gestalt of 
this operation, the level of an input value is reversed (when it specifically belongs to Range b), and it normalizes. Moreover, allocation 
in consideration of the result of having reversed the level of an input value also in the allocation section 209 is performed. 
[0043] When an input value is included in Range a in the image processing system in the gestalt of this operation with reference to 
drawin g 5 , specifically, the processing performed (when input values are 0-0.5) is the same as that of drawing 15 . However, when an 
input value belongs to Range b, the level of an input value is reversed (when it is 0.5-1), and normalization is performed. And by 
carrying out threshold processing of the normalized value, when the normalized values are 0-0.5, a dot 2 is outputted, and when the 
normalized values are 0.5-1 , a dot 1 is outputted. Since a sign with error will be reversed when an input value changes by this ranging 
over 0.5 like the case of drawing 2 , delay of a dot can be prevented and generating of a false profile can be prevented. 
[0044] [Gestalt of the 3rd operation] drawing 6 is the block diagram showing the configuration of the image processing system in the 
gestalt of operation of the 3rd of this invention. Although the fundamental configuration of this image processing system is the same 
as that of the conventional image processing system shown in drawing 12 , the threshold control section 21 1 is formed in the gestalt of 
this operation. On the boundary of Range a and Range b, the threshold control section 21 1 controls a threshold so that each threshold 
carries out abbreviation continuation. 

[0045] Drawing 7 is drawing showing the threshold which the threshold control section 21 1 of drawing 6 outputs. This threshold 
control section 21 1 changes a threshold according to change of an input value. Whenever an input value increases, specifically, control 
is performed so that a threshold may increase. And control is performed so that few gaps (0. 1 to about 0.2) may arise between the 
threshold of Range a, and the threshold of Range b between Range a and Range b. Thus, by considering each threshold as abbreviation 
continuation, an absolute value with error can be made small near the boundary of Range a and Range b. Furthermore, since the 
threshold is changing-Iike proportionally according to an input value, the effectiveness of always maintaining an absolute value with 
error small is also attained. Thereby, generating of a false profile based on delay of a dot can be prevented. Moreover, though a 
threshold is changed in this way, the concentration of the inputted image data can be correctly expressed by the error diffusion method. 

[0046] Drawing 8 is drawing for explaining actuation of the image processing system shown in drawing 6 and 7. With reference to the 
condition of (1), when an input value is 0.45, a threshold is set to about 0.4. Therefore, the value which lengthened the error from the 
input value in the fixed case while the input value had been 0.45, as shown in (2) - (7) settles in the 0.4 neighborhoods. That is, an 
absolute value with error is held down small. Even when it seems that it was made to change to 0.55 from 0.45 as a result, for 
example, an input value, it is hard coming to generate delay of a dot. 

[0047] That is, as the conventional error diffusion method was shown in drawing 9 , a threshold was not based on an input value, but it 
is fixed in each range, and the big gap had opened between the thresholds of each range on the boundary of the range and the range. 
By this, as shown in drawing 18 , the absolute value with error is large, and it was easy to produce delay of a dot. However, since 
control is performed so that the threshold of each range may carry out abbreviation continuation on the boundary of the range and the 
range in the gestalt of this operation like drawing 7 , delay of a dot can be prevented. 

[0048] In addition, on the boundary of the range and the range, you may decide to control a threshold to be shown in drawing 10 so 
that the threshold of each range may continue. Also by controlling such a threshold, delay of a dot can be prevented and generating of 
a false profile can be prevented. 

[0049] Furthermore, on the boundary of the range and the range, as long as few gaps (0.1 to about [ for example, ] 0.2) arise between 
the thresholds of each range, you may decide to control a threshold to become fixed in each range to be shown in drawing 1 1 . 
[0050] It should be thought that the gestalt of the operation indicated this time is [ no ] instantiation at points, and restrictive. The 
range of this invention is shown by the above-mentioned not explanation but claim, and it is meant that all modification in a claim, 
equal semantics, and within the limits is included. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the image processing system in the gestalt of operation of the 1st of 
this invention. 

[Drawjng 2] It is drawing showing actuation of the equipment of drawing 1 . 

[Drawing 3] It is the block diagram showing the modification of the equipment of drawing 1 . 

Prawin g 4] It is the block diagram showing the configuration of the image processing system in the gestalt of the 2nd operation. 
[Drawing 5] It is drawing for explaining actuation of the equipment of drawing 4 . 

[Drawing 6] It is the block diagram showing the configuration of the image processing system in the gestalt of the 3rd operation. 
[Drawing 7] It is drawing showing actuation of the threshold control section 2 1 1 of drawing 6 . 
[Drawing 8] It is drawing for explaining actuation of the equipment of drawing 6 . 

[Drawing 9] It is drawing for explaining the threshold of the image processing system using the conventional error diffusion method. 
[Drawing 10] It is drawing 1 showing the modification of the control shown in drawing 7 . 
[Drawing 1 1 ] It is drawing 2 showing the modification of the control shown in drawing 7 . 

[Drawin g 12 ] It is the block diagram showing the configuration of the image processing system using the conventional error diffusion 
method. 

[Drawing 13] It is drawing for explaining actuation of the equipment of drawing 12 . 

[Drawing 14] It is drawing showing other configurations of the image processing system using an error diffusion method. 

[Drawing 15] It is drawing for explaining actuation of the equipment of drawing 14 . 

Prawing 16] It is drawing showing the false profile generated in the conventional technique. 

[Drawing 17] It is drawing 1 for explaining the structure which a false profile generates. 

[Drawing 18] It is drawing 2 for explaining the structure which a false profile generates. 

Pescription of Notations] 

101,109 The pars inflexa, 103,107 The subtraction section, 105 The threshold processing section, 211 Threshold control section. 
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7 

«fflS£B£aS*«fcflMfcSHi;fcT*. SI 2 ©US 
£g&a,6£LT. #IIJS©J£!&K:mtaiIi&$Q3S;gfl 
tt, ifi&©BSi!a>£©gS3l©#^££&£i£.5£lte8ei 

o i mnmi o 7\z£<ow.&t*ntzmm<D%m*&. 

££i*-a£f£g&l O 9 £««*Tlr»S. 
[0 0 3 5] ££gBl 0 1 tSfefflJl 0 9tt£t>K:. A 

#<ia*o. 5j^±t*5<>:#^, - 1 &mvzmmzn 

6»101 <h££SB 1 0 9 tefafc U&n. 

[0036] Tt£t>*>, \fjm<Dm-tz>&mt®mt>i n 

[0 0 3 7] Z.<D£ots.®.W&ftt3.o t, A*MtJ»0. 
MtaOIBtttKIHIl:- 1 *»»t, g?g£®&tf 

o i fciow- 1 sunt* ctfcfcs© 
^®a*tff^t>na. A*®**o~o. 5tf*^o 

©£€?tt£&gBl 0 1, 1 0 9tt<BJfcbfc:V>©T» 
<S(KttjB<D^*B5<c:«t:»*T#-5. 

[0038] 02H 0 1 rosufcaas^groibft^iaijii 

T-5fe»C0aT*a„ HS#JHLT, (1) <DViWUZ& 
V»T. A^JttdtO. 4 5 Tab 0. T^rlSl <-2rrtJ) ©^ 

is*»*«3nTv>fc«£sttjirra. tbt. (2) © 

**ui. H^as ioi & icxsfegs 109 tiosno 30 
affects, -nicio, ts£tt_h:grffl (+^ta) 

fcfta. 

[0 0 3 9] ^nil AAfi*«0. 5£j@;L-5ffia>S 

0. 5*j»t^:-3fc«-&%>ra«iT&a. -©.ts&j&s 

£«J*.a££*tTi*a. 

[0040] H3«. mKDmmyiw&wo&wm&Tii 

t^ny^BT?*4. £©3SB©EI£S&1 0 1. 109 
tt. tt>f3A*ffl*«0. 2 5©TF©£*, ^fcfiA^ffl 40 
**0. 5£Lh0. 7 5£TF©<h#- 1 SgHta&SSH 

na. '©j; •51:, mm<D&m&mfr<ntzo& : D\z.-r 

at, K7 h©i!M-€-©&©£fiEil&£l*a;i<haiT# 

a. 

[0 0 4 1] 0 3 fc«-T£«tt 2 

fe> A*a*l/*lr»tt**fcHT*fl:b^BfK«aoflF* 50 
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tfca. 

[0 0 4 2] [JB2<OHttO»tt] H4(i. *^BJ<D|g 
2 ©&te©fl2ffifc:£it3B«fflaSB©#j££jK-r:/n 
y^HT?*a. c:©f&5S©jglSK:;J3»taBlft$!lSSB© 
£*Wfctt*faBl 4fc*snat>©<!:igi;Tfca. 1/ 
Lftrfi* 5 , JBffif;:* ^TttA#e**#j£<&tt 

BJe®-fa«-& (*#«ictt*BbicjRra«^) k, 

) *a. fJag82 0 9(C*5ViTt)A^fflCOU^;U$: 

[0 0 4 3] WaSKH. B5*#BLT#§&JS©Jg*B 

»c43ttaa«fiasgg»ct5ViTA*M*i8gffl a fc-g-sn 
a«£ (A^«i*«o~o. 5-cfea*^) , fif^tona 

&gtt01 5if^«Tafea. A#«tfiffi 
fflbfc«-ra«^- (0. 5~lT*a«-&) , A#«t© 

u^**s«sn, jEaflaWffctona. -e-LT. *©' 

£nfctt**0~0. 5T*a«-&»=ttHy h 2*ttfl^$ 
*U IE«{fc$n#:©j$J0. 5~i-caba«-&fcttKy h 
lfttfflftStta. d*U:J:0, B 2 ©!§-&£ PIEHcA^ 

•a* 0 . 5*$t v>-?x<b b 7t t * icns <z>nm*E.m 
T*c£fcjcea&j&, KyhoaatB*, s&*ft?B© 
»±*ffi?it-ra c ta»T*a. 

[0 0 4 4] US 3 <Z>ftlft»gtt] g6fl #389I©S 
3 ©*IS©?g||»C*ttaH««i2ISIfi©«j«=£*-r^'n 
y^HTT*a. £©BBfflSSB©^fi9£:*j*fciEli 
2K:*Tflf*©B«48131£fi<i:ig«T*aa«, #5fejfi© 

a. L3fr*BM*tt2 1 ltt. ®Ba<tffiBb<t©ig# 

[0045] B7H, m&<Dh^m.umm2 1 ussai 

1 ltt. A^tfco^-ffc^^-a-TL^v^Sig'fk^-a-ao 
*«:fi9fctt, A^ttd^iiin-rajrtfcL/^vifflAtisjn-r 
a«t-5»csijffli*iff^:t>na. ?lt, iia^iib^ 

rai:t»fi^=¥ty^ (0. i~o. 2g^) *t^ua 

*^«*»5il»trac:tk:J:D, ^BatfgBb©^ 

*#ifiTW*oia««*/h*<-rac:tA*T?*a. se. 
fc, b^rviffi*tA^Micj^i;TJt0tj6<j^^bbTVia^: 
aft. »*<o«s#«**fc/h*<i«*-ra»*t>jij*an 

a. ^titCiO. Ky h©»BEtcaS-^<aHHIMB(058^ 
SBSitrac: a„ S*:, CCDJ;^IcL^^MS 

*<fc**fctUTt>, A^anfcuiix-^oaflUfett 
mnmm\z «t o je u < ssra c t a. 

[0 0 4 6] H8tt. 06i5J:?>*7('^anaH#5!lS 

SE«©»^*«wra*»oDHT*a. (1) ro^sis 



$30. 4i&5. Lfc^oT, (2) ~ (7) ICj*£n 

t^liAM^O. 4 5a>'S0. 5 5 ts:-fk$-a-^«t^ 

[0 0 4 7] "f&fc-S, fif*(D^a:affiJC^^T«EI 
9 JC^ $ n-5 J: 3 lc L, # D«A>A AIIIC J: £-f &«BfflT 

feo CttfcJ;9, Bl 8fc*sn*J:"3fc:BB©l6*fB 
l^Ufc^S, *mfi©«SUC^ViTtta7CD«fc-5fc« 

ffl£BB<h©&iMc43^T*n^ft©ttffi©ix£v>aa* 

S»a«T*ck5»cfH«l*iff«:tonafc», Kyh©jIM 
C0 0 4 8] jMj, BB&BB£0£J|L|Cj3Vvr. -en 

■PtioWHobs^itAJauirrsjiafc:, Biotas 

[0 0 4 9] 3 fete, BB£BB<i:©##*K:;j3HT. * 
ft*ft©BB©b*VHtoBfcto*'ifefc**y7 (fci 

*«o. i~o. 2mm.) jjJtcsoTtfttf, 01 1 

iwfrrs;:tk:uTt>j:ir». 
[0050] ^BBssn&swfcoBBtt-r^TojaiT 

*BW©BBtt±eU&KWT»^<T*MW*# 
C0«SBIcJ;oT*$n. 4#tf»jfi©ttB£:*M$©Si!fci3 

•ttf BBrtT?©*-"«T©B®j*£ *n* ^ ir^tasn 

4. 

[Bffi©flfJ|i£K9i] 

[01] *&9i<Dm<D&m<Dmmiz&ftz>w&mw 
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[0 2] Hi©«a©»f^**-rBn?**. 

[S3] mi<Dmm<D&MM&7r;?zmyp&-c$ ) 

[04] ^2<DH5s<D^»c*ttsia«i!!ia.sao^ 

[0 5] 04©&B©l&fe£l$t9§-t-5£©©0-c<& 

4. 

[0 6] m3©njfioD^ffic^jt«ia««i3i^a©#i 

10 [07] H6 0ls*t>ttMffffi2 1 iettff*«3K?H 

-cab*. 

[0 8] B6 0£B0IM£&iai|rr3fc&«>HT& 

4. 

[0 9] t&fe©K£^«fc£flIV>£B««13£B©b 
*t>B*BBT*fca&OBTr»«. 

[010] B7ic«afn*M«©B»«*«r»i© 

[011] B7fc^$n5BB©£Jg«*jSTB2© 
0T&-5. 

20 [012] «*©Bgi£«i**fflUfcH«$!l3Se© 

[013] 012 ©»B©»fe«KWra&a6©B"C 

[014] BBJMRft&JB HfcB{WBggB©te©« 

[015] 01 4©ga©»fe*aiBT-5&a&©BT 

[016] «*aHffc:*v»TB±l/Tir»fcB«||B* 
*T0T*-5. 

30 [017] £ffiBaftt££-r3tttt&£KH-r3fcg 
©mi©0T*-5= 

[018] BBBB^B^-r«ttB»«Km--&^« 
©SB2©BT;fc-5. 
Cfff^©RB] 

101, 109 sssB. 103, 107 mnm. 1 

0 5 UffHttffiSB, 2 11 



[01] 



[0 3] 



Aft&0.S<Dfc* | *-1 I «SMt 
iifitt<DEI**6 





( 7 ) 



2 0 0 1 - 1 4 4 9 6 1 



[02] 



[0 5] 



(1) 

HttO. 75 



(2) (3) 



0.45 



HflO.25- 



0.65 X _ 



K*h£L 



(0.45-a55i=*fc) 



/ 



(outl) 



(out2) 



-*-0 



CD 



^out2 
1 



0.6 : - 



(2) 



1-1- 



outl 0.5 
=0.5 



-LP.. 



hi 

(outl) 



Kvh€ 

CoutO) . 



[04] 



02 input<out1— ■ 
outl 2 input <out2— b 
£out22 input <out3-*o > 



input 
(0£ inputs 1) 

CAg) L 



eeei 



201 



0.5 



203 

/ 



205 



a— S_ i n= I nput/out 1 
y b— S_ln=(out2-input)/(out2-cnit1) 
/ c->S__ in=(i n put-ou t2) / (out3-cut2) \ 




a^Ol—outl 
bfroi-Hiutl 
b*o0— out2 



out=0. outl. out2. out3- 



4^ 

211 




ttBH 2 0 0 1 - 1 4 4 9 6 



[0 8] 



[0 9] 




Sift 



tt*=K?M KvH K*K K?M K?M KvH K7K 
<1> «) (3) (4) (5) (0 (7) 



0.75 



g 0.5 



0.25 
0 



0.5 
A* 



[010] [011] 




A* 
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H 4] 



OS input <out1— a 
out1 S input <out2—b 
^outti input<out3— a > 



input 
(05input£1) 

5l 



a-*S_ i n= I nput/out 1 
b— $.in=(input-out1)/(out2-out1) 
^c— S_ln=(lnput-out2)/(out3-out2)^ 




bfrOD-outl 



S_out 



T 

209 



out=0. outl. out2, (out3— ) 



211 



[015] 



(3) 
f&Bb 



(1) 



A* 



(out2) 



(outl) 



-*-0 





"=1 


0.5 - 


-'outl 




=0.5 


/ 

/ 

* 

o J 


0 



(2) 

mm* 

l-r 



0.5-- 



CoutD 



(cutO) 



[017] 




ttt««F9M F*M KvM F»M K9M F*t K*M 



(0 



(2) (3) (4) (5) (6) (7) 



( 10 ) 



f$H 2 0 0 1 - 1 4 4 9 6 1 



mi 6] 




[018] 




